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saturated fatty acids. Advantageously, the linolenic 
acids content should also not exceed 3%. Optionally, 
the composition may contain a third oil constituent in a 
minor proportion, the oil being selected from a group of 
oils high in A-5 avenasterol, such as, for example rice 
bran oil or oat oil. The third oil constituent functions to 
inhibit polymer formation and is believed to neutralize 
odors and flavors caused by undeodorized sesame oil, 
permitting the use of higher concentrations thereof. 
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Description 



REFERENCE TO RELATED APPLICATIONS 



This application claims the benefit of U.S. Provisional Applications filed, one on November 2. 995. Appl.cat.on 
Serial^ eX.389. entitled STABILIZATION OF EDIBLE OILS, one on November 21 . 1995 Appl.cat.or .Sena I No. 
nSnoBffiC I ertitled STABILIZATION OF EDIBLE OILS, and two on November 29. 1995. Appl.cat.on Senal Nos. 

S^S^SL respectively STABILIZATION OF EDIBLE OILS and 'STABBING OF EDIBLE 
OIL OF HIGHLY MONOUNSATURATED FATTY ACIDS CONTENT BY ADDITION OF LIGNANS. 

i 

BACKGROUND OF THE INVENTION 

The present invention relates to edible oils used for frying foods, and more particularly to an oil composition which 
concomitantly provides dietary advantages and thermal stability. 

, ISe oite such as those derived from sources including, for example, seeds and nuts, are glyceryl esters dt fatty 
acids The Sain vegetable edible ok on the world scene are soybean oil (16.8). palm oil (12.2). rape seed (canola) on 
M «"n£r oiK8.1), cottonseed oil (4.3) and ground nut oil (4). Thefigures in parentheses are rounded and repre- 
sent th^ number of million metric tons world production (Source: "Oil World Annual.- 1993). These and other *Mi orts 
are generally classified according to the relative proportions of the fatty acid constrtuents thereof, which may them- 

■ monounsaturated and polyunsaturated. Saturated fatty ackfs. such as ^jf^^JZ* 

arachidic acid are free of doubly bonded carbon. A monounsaturated fatty aad, such as ole.c acd. contains a angle 
double borS I whereas polyunsaturated fatty ackfc each contain multiple double bonds. Health aspecte of a particular 
oil or oil mixture are generally believed to be dependant in part upon the fatty ac.d composrtion thereo . 

n addition to being a useful source of energy, seed-derived oil may provide nutnents unavaHable from othe 

« sources ie essenfial fatty acids contained therein that humans cannot themselves synthesize. Both factors have at 
times been uS to support the once held notion of edible oil as an important nutritional element but nether rema.ns 
eS i prSerT da y industrial countries, where obesity is the immediate problem. Because o.l .s nch ,n ca.or.es. fo 
purges o? racing or controlling body weight, total intake should ideally be limited in order to restnct the number of 

„ m Ev^eSeS fatty ackls, particularly linoleic ac*. long promoted as providing ^'^ef^ not be con- 
sumed in significant amounts, and excessive consumption may actually have a negative effect on overall health- "The 
aduaTnuthtonal requirement is very small, less than 1% of consumed calories, and the actual average consumption^ 
•Med to be loiimes this amount. The polyunsaturated linoleic acids, although causmg a reduction of low densrty 
S^oprotein (LDL), the so-called "bad cholesterol." are also thought to undesirably cause a simultaneous reduc- 
es tionSh&sity serum lipoprotein (HDL), the so-called "good cholesterol" believed responsible for preventing iforma- 
on of vascular plaque. Additionally, overconsumption of long chain lipids, like tor example linoleic ac^ « believed to 
H ermpl aboKsm, resulting in a reduction in eicosanoids. Eicosanoids are a wide variety of compounds like p ostag- 
!Sns .eukotrienes. iipoxins 9 hydroxy and epoxy fatty acids, which regulate immune function by 
oerioheral immune cells and particularly nocytes, macrophages and neutrophils (Gerrard J.M. 1985 Prostaglandins 
. assies (Marcel Dekker, New York); German J.B. « * 1987, MrtuUo 

release by dietary polyunsaturated fatty acids. Prost Leuk. Med. 30. pp. 69-76; and Holman R. 1986. Essential fatty 
fpn^vdni end leucotrienes. Prog. Up. Research 25:1). Furthermore, because of the 
mu'iple double bond structure of polyunsaturated fatty acids such as linoleic acid free radicals may be reh ased there- 
from! potentially contributing to senescence. It is therefore generally recommended that consumption of linoleic acd be 

45 limited to 10% of the daily calorie intake. 

Ai he other end of the edible oil spectrum, oils having high saturated fatty acid compositions are not general* 
viewed as oils which can provide a healthful alternative, since saturated fatty acids have been .mplica ed in raising i the 
£e£ total serum choleLol. and particularly the LDL component, as shown in Fig. 1 ^^J^j** ° £ 
and Dietschy J M. 1988. Interaction of Dietary Cholesterol and Triglycerides .n the Regulation of Hepatic Low Density 

50 Upid Tranlport in the Hamster. J. Clin. Invest. 81 . 300). Although believed by some to promote health benef rts because 
oi ite high^ntent of beta carotene, a precursor to vitamin E, palm oil. high in saturated fatty acids, nevertheless has 
been shown to demonstrate the same negative effect on cholesterol levels. 

Recent findings have supported use of oils containing a high content of monounsaturated fatty acids by .nd^duals 
concemsd about serum cholesterol levels. During the , as t decade, new varieties of some ^ 

55 avaSleedible oils which have enhanced high monounsaturated fatty acid content have been created by natural selec- 
Son ptntSeed in? The oil , r0 m these new varieties has initially been expensive and available only ,n hmited quantities 
due to cro^eW and/or oil content thereof lower than for other oil plants coupled with the h.gh cost of developmental 
«L,rrh However it is exoected that these varieties will in time become increasingly available at prices comparable 
with oSTlUl^tn. new varieties are High Oleic Sunflower Oil (HOSO) and High Oleic Rape Seed 
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(Canola) Oil, of which the former is presently abundantly available, and the latter available in limited amounts. 

Apart from widely believed health aspects associated with consumption of a particular oil, degradation is an added, 
and perhaps equally important consideration. An oil is said to be stable when it demonstrates delayed lipid oxidation. In 
this context, an oil may be considered stable when it can be stored for prolonged periods as compared with other oils 

5 without evidence of auto-oxidation. A stable oil may also be heated for long periods, such as when used commercially 
for frying, before experiencing such lipid oxidation under thermal stress. Although it is an important concern for all edible 
oils, oxidation degradation is of particular interest for oil used in professional frying, a term used to refer to commercial 
use. The distinction "professional" is significant only because such oil is routinely used for several hours or days, in con- 
trast to relatively short duration exposure to such thermal stress during normal household use. Thus, a higher stability 

10 is generally required for professional applications, as well as any other time the oil will be thermally stressed for pro- 
longed periods. Vulnerability of various oils to degradation is affected by the fatty acid composition thereof, and the 
absence or presence of antioxidant agents. Generally, the higher the saturated fatty acid content, the more stable the 
oil. Oil with a higher presence of unsaturated fatty acid moieties will generally be more susceptible to degradation, with 
polyunsaturates being relatively more vulnerable than monounsaturates. When raised to elevated temperatures, the 

15 rate at which the particular oil will degrade is greatly accelerated, and depending upon fatty acid composition, the oil 
may be unacceptable for such use in its natural state. For example, of the above listed traditional oil varieties, only one 
or two of them have a fatty acid content which provides sufficient stability in their natural form to enable their use for 
professional frying or cooking. Palm oil, although stable because of its high saturated fatty acid content, is also conse- 
quently not considered an oil healthful in the diet, and is therefore not generally recommended by nutritionists. Ground- 

20 nut oil, such as peanut oil, which has about 55% monounsaturated fatty acids and 26% polyunsaturated fatty acids, is 
more stable than other unmodified oils. However, it is not significantly more stable to make it a very attractive oil for fry- 
ing, unless for other reasons than stability, such as a preference for the flavor of this oil. Soybean, sunflower, and cot- 
tonseed oil are oils high in polyunsaturated fatty acids, and are therefore too unstable for prolonged use at elevated 
frying temperatures. Rape seed oil is also unacceptable, because it has an unusually high content of linolenic acid, i.e. 

25 10% or more, making this oil very unstable, the mechanism of which is explained below. (The fatty acid content figures 
are from Herrmann Pardun, Analyse der Nahrungsfette, Berlin 1976). In order to use the polyunsaturated fatty acid oils 
or rape seed oil (canola oil) for cooking, frying and baking they are chemically modified in a process described later 
herein, and referred to as hydrogenation. 

The triglyceride molecules that make up oils can be degraded either by reaction with water, called hydrolytic ran- 

30 cidity, or by reaction with oxygen, called oxidative rancidity, the mechanisms of which are illustrated by the flow chart in 
Fig. 2 (diagram taken from Stier R.F. and Blumenthal M.M., Quality Control in Deep-Fat Frying, Baking & Snack, Feb- 
ruary 1 993). Rancidity due to hydrolysis requires moisture and can cause disagreeable odors and flavors, whereas oxi- 
dative rancidity is generally cited in the literature as a potential health concern. Such breakdown results in reduction of 
nutritional value including the destruction of vitamins, as well as the formation of a number of potentially harmful byprod- 

35 ucts, such as oxidized fatty acids, ketones, aldehydes, and possibly a number of mutagenic substances. 

The mechanisms of oxidative rancidity are believed to follow the pattern illustrated as follows. Auto-oxidation begins 
with the catalyzed abstraction of a hydrogen from an unsaturated fatty acid group. Allylic hydrogen, i.e. hydrogen 
attached to a carbon atom adjacent to a double bond is easier to abstract than those attached to a doubly-bonded car- 
bon, and helps to explain the greater instability of oils containing higher proportions of unsaturated fatty acids. A carbon, 

40 situated between two pairs of double bonded carbons, as is found for example in polyunsaturated fatty acids such as 
linoleic or linolenic acid, is particularly susceptible to hydrogen atom removal. Light, trace metals and oxygen are 
thought to be catalysts of this reaction. Minus the hydrogen atom, the fatty acid group of the triglyceride becomes a 
reactive free radical. It reacts with oxygen to form hydroperoxy free radical. This molecule wants to react with a hydro- 
gen atom to form a hydrogen peroxide. The hydrogen can be supplied by a triglyceride molecule, creating a new free 

45 radical. Auto-oxidation has now begun, because this free radical has been formed without a catalyst. This means the 
reaction will perpetuate itself, once it starts, as long as a certain small amount of oxygen is available. The formation of 
the hydroperoxide on one of the fatty acid components makes the molecule unstable. It easily breaks down to shorter 
chain ketones, acids and aldehydes by a variety of mechanisms. 

As has been demonstrated above, oils, other than saturated oils which are generally avoided due to their negative 

so health implications, do not possess sufficient stability in their unmodified form for use in professional frying or other 
applications where thermal stress over prolonged periods is involved. Neither soya oil, canola oil, sunflower oil, nor cot- 
tonseed oil, for example, are generally recommended for use in frying in their natural form, because of the rapid degra- 
dation that would occur under thermal stress. Addition of synthetic antioxidants is also either ineffective because of their 
volatility, or commercially prohibited by law. Although effective for frying foods and still used extensively for such pur- 

55 pose around the world, palm oil and other so-called "tropical oils" have, in recent years, fallen out of favor in the United 
States, because of a public campaign implicating them as a leading contributor to development of atherosclerosis. It is 
for this reason that most frying oils commercially used within the United States are originally unsaturated oils which are 
used in a partially hydrogenated modified form. Hydrogenation is a process by which hydrogen is added to unsaturated 
molecules under pressure and elevated temperatures in the presence of a metal catalyst, usually nickel. The partial 
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hydrogenation converts the carbon double bonds to single bonds, without causing hydrogenolysis of the 

Hvdrogenation changes both the physical as well as the chemical properties of an oil. Removal of some .of the dou- 
ble «2SS£I^»«* stability to the oil by decreasing the number of allylic prions, matang the fatty acids 

^rone\^ 

^S«w«lable frans-configuration. Such c/s-configured fatty acid chains have a bend, or tank, at *edortebond 

VSSdZ^cLo^ hydrogen atoms being oriented on the same side of the carbon chain as the doubte 

boiSis In to irtial hydrogenation process, some of the double bonds and some of the single bonds are Mtomed 

tt!£££Jn*n™ as trans fatty acids, these modified fatty acid chains are 

verti hydrogens appear on the other side of the carbon atom chain. Where the double bondshave been 

ZTv^Z^^o^bonas in the ^-configuration, and a single double bond rema-ns. the M»«d. 

%S£2££. ■ monounsaturated fatty acW. However, rt has been strongly suggested 

nCoun^urated fatty acids both chemically and physically and with regard to the metabohc effects on humans and 

^EE." SSS^ESi*- — i and in the media whether or not a hea«h nsK is 
aJrtrt? conTurnption of trans fatty acds. The Food & Drug Agency contracted with the Sciences tae^taj 
Sfo o 3a ^Societies for Experimental Biology, to provide scientific assessments of th,s W 
Federation oi 7 rans Fatty Acids" was a major work involving contributions of many scientists and 
ITpuS ZE£ I ^TcerTforTood Safety and ApUd Nutrrtion. Food and Drug Admmis^on Dspa* 
nTrrt and Human Services. Contract No. FDA 223-83-2020). The daily average intake was estma ed to be 

7 6 gra^ pTda^^pendix A. p.1 1). AJthough the conclusion of the pane, suggested thai ithere >vvas.,tt.e reason 
for wncern over ihe safety of dietary trans fatty acWs. additional studies and research were 

TrSS *nce this study, many investigations have, with growing concern, warned agains * >^ a J<"^*"^ 
oTSLJU" of trans fatty adds. Some researchers as noted 
adds to be partially responsible for vascular diseases. atheroscleros.s and coronary heart d'^^^tTHiS^n 

Z2SS£»5 HDL and LDL. A study that served as an alarm signal in the media was a study by rp. IMri 
^TS^O^oLry Trans Fatty Acids on High-Density and Low-Density Lipoprotein Cholesterol Levels m 
J5 o J m S rfuLTSi 323 No 7 do 439-45 Aug 16. 1990). which made the following conclusion 

■S, cp^Prf fef£25s because ftey nor only raise LDLP cholesterol levels but also lower HDLP cholesterol levels. 

the study was of short duration. However, a later study published in The Lancet (Willet W.C. et a .. Intake of Trans Fatty 
AcidTand £h* Tof Sronary Heart Disease Among Women. The Lancet Vol. 341 , March 6. 1 993) seem.ngly dispels this 

r^ZTnf SomnaM HfeartlDlisease] ' The bottom line of this investigation was (ibid p. 585): "Our Undmgs must add 
T^^^^A hydrogenating vegetable oi,s to produce solid tats may have reduced the an,c- 
i^TJnem o! substituting these oils for highiy saturated fats, and instead contnbuted to the occurrence of C(oro- 

r ^"SmSSL by the American Council of Science and Health (Facts About Fats - Health Effects of Dietary 
r a *c a ^ ™r F Su^7995-06500) paraphrases a growing consensus in the United States regard.ng d.etary .ntake 
Z££3F£2:2Z!F'Z-n vc Jeers have sh 0W n °'' S ^ 

effects on the blood lipoprotein profile that are less desirable than unmod,f,ed vegetable o/fe. (bri p. 15^ 

SeZ^^r^^- in the ,abeli "9 of *** pr0dUCtS - partiCUlarly I''" 9 °J? he S2 cor 
, rnanSe'countries. the trans fatty adds are counted among the monounsaturated ^^ 1 Ato ^S^^ 
™ S» a^ouble bond is still present in the fatty acid chain, the grouping of the terms ,s potenbally misleading to the 
^1^ aTeal* standpoint in the United Kingdom the trans fatty acid content is to be specrfisd separately on 
Ebels Strugh declaration of trans fatty acids is not required in the European Union, only fatty acids havng i a .as<on. 

s m!XSq^B, omitting disclosure of the trans fatty acid content, the totalfatty accent does ^ot add up to 
inrS vpX oublic still has generally no idea of the potentially harmful nature of the h.dden .ngredients. The United 
FDA* ££2 o be prese^ly contemplating a" change in the labeling regulations to reflect this deficit, so that 
oSpTe who mJha^bleL with Lr cholesterol balance can be properly advised of the d W risk factory 
P Mostt TmeSstudies that have been made to estimate the possible hazards associated with consumption of 
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frans fattv acids have dealt with margarine or cakes, where the trans fatty acid content is generally less than 10%. and 
nTecafeS 

Fr Z oite to Zlr may contain up to 35.6% (mean 25.3%) trans fatty adds (Enig : Trans Fatty Aads£*e .Food 
slpp?y ^Comprehensive Report covering 60 years of research. 2nd Ed.. 1 995. Enig Associates '^^Iver .^gMD 
do 1 1 7 118) Pot example, the partially hydrogenated canola oil ("Fry-Weir brand), which is referred to in the Testing 
Scion o L pate^l cation, was found to contain 29.4% trans fatty acids. The total saturated fatty aad content 

Jto natural or hydrogenated palm oil. or another hydrogenated oil. had been used for pre-frying 

Z ££££ i ShTEut s also poJthrt a combination of partial and fui. hydrogenation i"™*"^"^ 
to sSze a normal vegetable oii. Therefore, trans fatty ackl related health risks may be greater than suggested by the 
studies because of the higher content in frying oil required for thermal stability. 

It is important to illustrate the actual impact of frying oils on the population by way of the following concrete exam- 
Die in o*Tt show hat the public health risks associated with intake of saturated and trans fatty acds is not merely 
K^oMomZn and to further demonstrate the magnHude of the problem. A po^ 

M to up to»» or Ire), with an average trans fatty acid content estimated at 25.3%. 7*^*™**^ 
of ^contains 7.6 grams of trans fatty acids, in certain cases more. This figure .s alarming compared to the W let 
WnZ2SZ«b) where there was concern with the substantially increased risk for coronary heart disease in the top 

i Jounaer members of the population, frequently eat meals prepared at fast food operations, and may also eat other 
Cs L fried Si r ed SSe-pie. margarine, beef fat. doughnuts, etc. Based on this fact, an estimate ^appearing ,n 
S» *Se average consumption of trans fatty acids may be as high as 20 grams might very weH be ^ accurate. 
a^easTS 

%Tn M Q at Si teomeric Trans FattyAcids in The U.S. Diet. J of the Am. Coll. of Nutr.. Vbl 9. No 5. 1990. pp 471 -86.) 
5 ^^b^J^^^Si P^ess. the oil is invariably oxidized to some extent. No major invest.ga- 

tion i bTe^ to^ave'bee made in the United States or elsewhere regarding the port* health hazards assented 

5h stress^ Tor even oxklized trans fatty acids in frying oil. This apparent lack of empirical informal^ ,s evidenced by 
oft panel of lecturers from the medical profession who had investigated the possible hearth nsks with 

^!SX2^l^^mM during a convention of the American Oil Chemists' Soaety in San Antomo. 
,o ^StTI^nJlli issue They indicated that none of them personally conducted such .nvestigations. nor were 

nen as Care eSher naturally saturated or partially hydrogenated. which, at best amounts to the same. Thus the 
Toduction of previously discussed new hybrids of oil seeds having signrficantly higher monounsaturated fatty aod 

* SntTSeHeved to provide a substantial health advantage. Because of the high proportion °« m ^ un ^^ 
Ss. the oi? not only provides the purported health benefits of a <* -configured monounsaturated fatty acd. but .s more 
stable than other unsaturated oils in their unmodified state. /une « , 

ime oVthese new varieties of traditionally used vegetable oil, such as the High Oleic Sunfiower 0.1 (HOSO) and 
Hiah oEc Rape Seed (Canola) Oil mentioned earlier have less than 10% saturated fatty aads and between 70% and 

« 90% ^oZmSU acids, or more. The most advanced variety now in commercial use is the HOSO manufec- 
fur^Tn Tunrted States under patent numbers 4.627.192 and 4.743.402 issued respectively ( December 9 1986 and 

Tie I expenmente that will be referred to later, but there is no reason not to believe that other oil seeds will appear on 
the market which will have identical or similar fatty acid profiles. . 4 . . „ ^.^^^ 

45 ToSO has been the subject of a three year comparison study with normal sunflower oil and P^oi cortf^ 
the European Union with participation of experts from various EU countries, starting .n 1993 (UW sation of Sunflower 
£ iKJlite EU grant AIR 92-0087). Although the results of the study have not yet been published, a resume has 
SengivenbSc^ 

P Jm rwasfound the most stable 9 butpemaps only marginally so in relation to HOSO. Normah surfer o,l could not 
« he stored more than 1 month whereas the new variety. HOSO. could be stored in excess of 5 mon hs. 

pared wKh other oils, by virtue of a high monounsaturated fatty acid content thought to reduce serum LDL However^ 
5s natural stete stability of the oil when used for professional cooking, frying and baking, or any other like use where the 
S Ilt^ColoVi periods of thermal stress is limited to that provided by virtue of its predominantly monoun- 
ss saturated composition and any natural antioxidants that may be present therein. 

SabilS of an oil may be increased for purposes of prolonged storage by the addition of a number of known syn- 
thettoaSants. such as. for example, butylated hydroxy anisole. buylated hydroxy toluene, propyl gallate and ; terti- 
ary S hydroxy quinone; acid synergists, such as. for example, citric acid and to esters, monoglycende citrate^ 
aS add and its esters, and ascorby. palmitate; and foam inhibitors, such as. for example methyl silicone, all shown 
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frying oils in the United States and in the Unrted Kingdora H ^ ^ '^ed rram y u> documented later 

bLfUveindealing more with the^^^ 

in this patent application involving an oj contain^ , meW rtcon. terc to -nd.c^ ^ 

to increase the stability of a high .oleics > « >V «d-jO » J^J^SS^i also weH-known that some oils, 
the oil. Tocopherols have been "^^Jj^j ^ThaTsupplementing the level by an additional amount 
like soybean oil. have a high natural content of W*"*- J™ \\ nave sugge sted that oils and other food 

would be counter-productive, actually imparting a P^J^J* of^iherols JSnut enhancement An author 
products from vegetable origins 9^,^^^ been lost during refining and 

li one such study suggests that "unless* e >n*ual such products are marginal. ■ (Eastman 

processing or by thermal degradXm. the bene J^J^SJKi ,„ Frying Oil, presented in a lecture at the 
Chemical Products. Inc Manon E. Doug^rty . ^^f^SSX^ ^ «* t0C0 P her0 ' ***** 
University of CalHomia. Dav.s. M^flJ. 1«0, pg. 1£TJ «« me ^ y „ a tem perature of 190»C. It .s 

tested was depleted as much as 50% m on y ^^X'SSon refe* were made wfth A.O.M. (Active Oxygen 
noted that all the experiments to which £ e « rt ^ 

able oils already discussed above. One ^^^S^S^ * W ^loping countries. The world 
Sesame seeds are one of the most 2*2* 17 is from developing countries. The planling of 

production is estimated at about 2.2 ^^^^t^' *e la<* of tradKonal use of the oil of 

Se seeds are mainly used inthe bakery indus^y suggested that sesame oil can provide health- 

Studies, particularly ones performed by ^^^^^ ^ Suits conclude that the consumption of an 

ful benefrts when included in the diet. Among ^ ^StSo^^--** the vitamin E in human b ° dieS ' 
oil containing sesamin and other sesame hgnan . potent ■JjSjJ^J ,„ tne senescence-Accelerated Mouse, 

15 delaying the manifestation of ■*"^ Vta ^ rt ^S^TsLm Seed Lignans and r -Tocopherol 
J. J P n. Soc. Nutr. Food Sci.. Vol 43. 1990. pp 445-49 and Yamas Aaet a g ^ & ^ 

Act Synergistic^ to Produce Vitamin E Activity .n , Rat* AnUnat of Nut,, g ph ^ ^ tQ ^ 

reported trTat sesame oil P«* uc * b ° tt ^^^^^ Effecting Carotene Utilization 

stabilization of vitamin E in vm. ^^'^^^'^M of sesame oil may reduce the concentration of 

« J Nutr. 51 . pp 305-15 (1953)). ^J^^^JS^^^ simultaneously inhibiting absorption and syn- 
serum and liver cholesterol * n *^^ TO8pe( ^ Parameters in Rats. Agric. Biol. Chem. 

thesis of cholesterol (Sugano M. et al ^tnca. ^T^^S^^^ in Rats by Sesamin, J of Lipid 
54. pp 2669-73 (1990), Hirose et al.. InhMion of ^^^^.L^^ to r an increased number of suc- 
Res^o. 32. 1991.PP 629-38) Sesameoish^ 

45 cessful pregnancies in adrenolactom.zed female ^^^JJrU (1941)) 

of Untreated and Sesame Oil Treated Rats, Endocnnology. 28 J 41 9 ' 25 q ^ » ft rf rts are believed sponsible 
Thesamepotemantio^dantsattributabletothea^^^ 

to the stability of sesame oil . Sesame o, r h °X^ art had m 

four, making rts use for frying in ^^^^^Si degree of stability since studies directed to its 

mally obtained by a mechanical pressing operation j ^ ^f^^ &red t0 in the literature, the term "sesame 
55 quemrefiningstepsarecarriedouttobleacha^d^ 
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Further research has suggested that a marked improvement in stability of an oil mixture containir^sesame oil may 

effect on HDLA.DL cholesterol balance. 
OBJECTS AND SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide an edible oil composrtion which overcomes the drawbacks of 

■■■■ 

lowing description read in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a graph of the effects of dietary fat on serum cholesterol; 

Fig. 2 is a flow chart of the mechanisms of oil degradation; and 

Fig 3 is graph plotting degradation of various oils over time during frying. 

Fig. 4 is a graph showing test results of food quality vs. hours of frying time in various oils tested. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention comprises an edible oil composition which, prepared by combination of Particular oils, pro- 
vides an edible oil composition which yields the purported health benefits associated with monounsaturated fatty adds 
in a composition that is exceptionally stable, compared to other natural oils, particularly when exposed to thermal stress 
associated with for example, professional cooking, frying and baking. As used herein, an oil is a triglyceride. ..e. a glyc- 
eryl ester of fatty acids, each molecule having three fatty acid moieties. Thus, fatty acid content of an oil or composrtion 
of oils as used herein, refers to the fatty acid moieties of the triglyceride, and not a free acid or those contained in other 
esters'. Further, a natural, or unmodified oil or oil composrtion is defined as non-hydrogenated oils or comb.nat.ons 
thereof, conveniently obtained from plants, and free of synthetic additives. , MaMa 

In an embodiment in accordance with the invention, an oil composition comprises a major proportion of an edible 
vegetable oil. advantageously having a high monounsaturated fatty acid content, referred to as a "bulk o.l herein. The 
composition further includes a minor proportion of sesame oil. advantageously a "dedicated" sesame on. and qptaa* 
a minor proportion of another oil high in A-5 avenasterol content The minor proportions for both oils in preferred ranges 
are from about 0.5% to about 10% based on the total weight of the composition. All proportions herein are by weight, 
based on the total weight of the composition, unless otherwise stated. Where the sesame oil used in preparation i of the 
composition is undeodorized. and the composition does not include a minor proportion of the .oil component h,gh in A- 
5 avenasterol. the preferred range for the sesame oil is from about 0.5% to about e* in when range the drtncftwe 
taste and smell thereof has been found to be apparently undetectable by organoleptic studies as will be desc .bed 
more fully below. In a composition which includes the addition of the optional constituent oil high in A-5 avenasterol 
such as rice bran oil, the preferred range of an undeodorized sesame oil may be increased in an amount proportional 
to the addition of the optional oil. preferably up to about 10%. without apparent detect.cn. This feature will also be 

^'ThelonsSertorwill now be separately addressed for purposes of detailing the individual compositional and 
functional aspects of each. 

The Constityents and Th flir Purported Functional Contribution 



Bulk oil: 



A "bulk oil" comprises a major portion, i.e. constitutes a majority of the total weight of the oil composer nn accord- 
ance with the invention, and can be a single oil type or combination of suitable oils, which, when combined with the 
other constituents described herein, demonstrates enhanced stability as compared with the natural bulk oil or oils and 
in some cases possibly even greater stability than any of the other constituent oils of the composrtion. The stability of 
any edible oil selected for use as the bulk oil will benefit by the addition of the other constrtuent oils described below, 
and therefore use of such oils is contemplated within the scope of the invention as embodied herem. Thesew.ll include 
for example, any of the available oils such as soybean oil, rape seed (canola) oil. sunflower oil, cottonseed oil ground 
nut oil etc While benefiting from the addition of the other constituents mentioned herein, the degree of overall stability 
demonstrated by the oil composition comprised of such bulk oils will likely be limited however by the instability of such 
oils in their natural states, determined at least in part by linoleic. linolenic and other polyunsaturated fatty acd content. 
Insofar as fatty acid composition of the bulk oil determines its natural stability as discussed above and consequently 
the ultimate stability achieved when combined with the other oil constituent or constituents as described herein, and f ur- 
ther considering the currently held dietary recommendation for reduced consumption of saturated and polyunsaturated 
fatty acids as discussed earlier, the bulk oil is preferably comprised of an oil with a high content of monounsaturated 
fatty acids The term "high content of monounsaturated fatty acids" is, for the purpose of this invent.cn. defined as an 
oil or combination of oils, that has a content of a minimum of 70% monounsaturated fatty acids, and a maximum of 1 0A, 
saturated fatty acids. Advantageously, the linolenic acids content should also not exceed 3%. Snce. advantageously, 
the oil composition disclosed herein, in addition to providing increased stability, seeks to provide a healthful alternate 
to other conventionally available oils useful in frying and the like in accordance with currently held medical briefs the 
bulk oil will preferably be a natural oil, and not one that is hydrogenated. Consequently, the fatty adds of such natural 
oil will advantageously have a c/s-conf iguration in an embodiment of the invention. As noted in the background section, 
new varieties of traditionally available oils have been developed from selectively bred plants to provrie a natural o.l hav- 
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TO 



ing such desired high content of monounsaturated fatty acids. These varieties are offered as n^""*^ 
^hall Z Kmit the scope of this invention, insofar as the other traditional oil crops will hkely be engineered flirough. 

J^«^™ and «he like, to yield oils having a suitable high content ^^SS 
S£tE ^erimerrts that have been carried out for this invention have dealt specrf.cally with High Oleic Sunflower 

rable fatty acid content had instead been used. 

Themonounsaturated oils which are suggested as actual examples of the bulk oil for the P^.™£^£- 
how^er on"y^nSy been available in large scale on the markets. They have still a high pnce j"^™" *» ** 
S3* 2nd the stability in their natural form is inferior to palm oil or the chemically rotated MM*^ 
fh^e sheeted particular^ to partial hydrogenation, both factors that limit the demand for them. The scope of this 
Son ^ElK to uggesTa method and composition that considerably enhances the stoNrty of the o,.s having 
STs Z cortem of monounSturated fatty acids and which thus makes them more commercially valuaHe. 



qpfiame Oil: 
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The main crop of the seeds used in arriving at the results forming the basis for the invention comes from Sesamum 

SSors to two SSSanTphSSc compounds of importance to this invention. Similarly, a related I speae Sesa^ 
ITm ^oSES^^^ of 2-ep/-sesa.atin. the implication for our purposes though ,s yet unknown. 

^ZteZ^SaM A Seed Oils of Sesamum indicum, L. and Some Wild Relates. Academ.c Thesis 
S S^en S aSKa^i E d Tn A. and Appelqvist LA. Variation in Fatty Acid Composition of the Drfferen, 
StJ^SSd S'5n Four Sesamum Speces, Dep of Food Hygiene. Swedish UnK, of Ag, -tarn. Upps la 
Sweden 1993) The identities of the lignans present in the oils from the cited sesame spec.es ^re establ.sh^ byj as 
chroSJomph y-mass spectrophotometry, and their levels were determined by high performance liquid chromatogra- 
DhvTtiS thVS have only been made wrth one of the species. Sesamum indcum, for 
drtm idXXSlm all the aforementioned species, as well as any yet unknown spec.es yet to be d-scovered I and 
tS^JS™. ^e intended to be included wrthin the term "sesame oil." otherwise generally referred to .n the 

ntheroils Te^meoH has a synergistic effect on the stability of the resultant composition, resulting .n stability perhaps 
in some S^o^K t* of 100% sesame oil. It is theorized that the reason this synergistic stabihza on 
r^ had it be?n ^covered or at least not previously sufficiently explained to an extent which would suggest com- 
f s Shttests nave generally been made under conditions other than real frying. It ,s thought ttie 
^.SSSS^a^ seated during real frying and although the precursors are abundant ,n the see* 
and SsTaSto a lesser extent, in an unrefined sesame oil, they are not active, before t^ MM J"? n 
^T^T^ro^s under thermal stress. This mechanism is suggested in a paper pubHshed by Fukuda _etaL ^ 
»Srir B S Chem (Chemical Aspects of the Antioxidative Activity of Roasted Sesame Seed O.I. and the Effect erf 
UsinXe StJ^W) * 857-862, 1986) mainly dealing with roasted sesame oil. and conducted under aduri 

exacted andS according to a process which retains as components therein a suff .cent eonNMcn d the anti- 
oStlrecurS s to aSieve synergistic stability-imparting effects to a bulk oi. with which ,t is m«ed ^^v** 
MwWWeZribe* herein. "Antioxidant agents, factors or components" will be used synonymously herem to refer to 
S vIXs cor^ounds. including antioxidants, antioxidant precursors or lignans which may ultimately prov.de antiox,- 

d3ti 1efot^ felines in accordance with an embodiment of the invention for preparing a 

dedicaS sSe oi? J is important to understand the nature and distribution of the antioxidant agents contained in the 
selci prio ^ o7ex*acti n. & various antioxidant agents contained in sesame seeds include antioxidant parsers. 
nSrnrsesamin and sesamolin, trace amounts of sesamol, an active antioxidant, and other mrnor lignan phe- 
n^CLT^ sesamolinol and sesamino.. Some researchers have suggested that sesame oil may pos- 
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^ _ h£S Hiorovered Commercially available sesame seeds typically contain 

se^Sei^ 

Levels of antioxidant agents present in crude unroasted L sesamolin from about 200 to 

widely, with typical sesamin concentration ranging from ^^J^JJ^ to be generated from sesaminol. 

about 600 mg per 100 g oil. Sesamol ^^^^^X^^ *™ < oasted sesame seedS 
and probably from sesamin, during cond.tions of processing. '™ m n 

maycontain'evels of sesaminol ranging as high ^^^^SZ orient agents than the crude 
Commercially available sesame oil «^J^^X ^^"L^ * ^ precursors and other 
seed-extracted sesame oil of which ft is a r f factors. For example. 

antioxWants which may play a ro.e seeds, since they are present in most 

,evels of some of the antioxidant agents are , <toraM J Measuring the difference in stability of the oil 

abundant concentration near the hulls^This has > been J-^JJJJ^ tne 9 se same seed is invariably pressed 
extracted from whole seeds versus deh uM» *£toco "Jjjjjgj sesame oi|> generally only availa b.e in health 
and not solvent extracted. For M JS shown .ater. the antioxidative potential of this oil s 

stores, is often labeled as the product of the f irsl :p ess .pb wih oe antioxidant components function to 

very limited, and it is thus thought to be a , poor madun jSJton of their presence mainly near the hulls. 
proUheplantfromoxygenpene^^^ 

Another loss of the remaining antioxidants occurs . ^ *e ertract<on or yj ^ ^ jn a 

antioxdant agents are abundant in the meal re ™^^ A. and Appelant LA., The 

paper published by the researchers who ^J^JS^V^kZb » 967-969). the presence of these high 
Effects of Extraction Methods on Sesame 0,1 Z I subt'equSt sorvent extraction of the meal follow- 

concentrations of anttoxidant factors in the meal » ^^^2^SS«nl solvent extraction only 0.5%. 
ing pressing. The meal after pressing may '^^^J^JSSl components nevertheless remain 
Despite loss of antioxidant potential during pressing some ' P™^™ nrocessThis has been documented 
in »e prised o. These are "£ J^^iS^l-d, the following table 1 

by Fukuda et al. in a paper from August 1986 (JAOOb. voi. do, nu o, H k 

has been taken: 
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Oil no. a 



1 b 

2 

3 

4 

5 



(+)Sesamin 



813.3 
730.6 
677.8 
375.5 
258.3 



(+) Episesa- 
min 

~o" 

0 
0 

277.6 
192.6 



Sesamolin 



510.0 
458.0 
424.8 

0 

0 



Sesamol (its 


Sesaminol 


Episesaminoi 


y-Tocopherol 


dimer) 


(P3) 






4.8 (0) 


0 


0 


£5! 


2.5 (0) 


0 


0 


23.4 


0.7 (0) 


0 


0 


22.6 


46.8 (trace) 


38.9 


48.0 


21.8 


1.7 (trace) 


28.4 


34.3 


15.4 



a 1 crude; 2, aiKaii -reiineu, o, ~ — ■ 

episesamin were analyzed by HPLC as described in the text. 

tant precursor, sesamolin. disappeared completely. \\ ne «nw bleaching the precursors were 

33.5 mg to 18.4 mg per 100 g^ is .nttrtng J^S^5S2J aLxidatrve capacities. However, theses- 
transformed into 46.3 mg sesamol and 33 9 mg . . ft subseq uent deodorization process. 

r~==~£^====~= — 

A.O.M. method - heating to 98°C 
Rancimat method - heating to 1 10-120°C 
Schaal oven test - heating to 60-70°C 
Oxygen bomb test (ASTM) - heating to 99°C 
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For the purpose of this invention, however, it has been found that most of the active antioxidants contained in sesame 
oil. except y-tocopherol. are not detected before the temperature of the oil reaches 160«C coupled with hydrolysts. as 
with the presence of potatoes, just as had been found by Fukuda et al. Supra. 

With the above considerations in mind, extraction and refinement methods which include as a common primary 
coal the preservation of antioxidant agents in the sesame oil. are essential in providing a dedicated I sesame o.l withm 
the preferred context of the invention. Moreover, in contrast to prior art refinement methods in which the ant.ox.dan1 [pre- 
cursors are converted to active antioxidants, such as sesamolin. for example, during the bleaching process, a dedi- 
cated" refinement process is advantageously directed to production of a sesame oil in which the precursors remain «i 
bound form for example, as sesamin and sesamolin. This feature, it is believed, will allow actual arrt.ox.dants to gradu- 
ally develop from the precursors during actual frying. The extraction and refinement processes mentoned above are 
collectively referred to herein as "preparation" of the oil. suitable method examples for which are desa.be^wh.ch have 
been found to achieve the advantages in accordance with the invention in economically practicable embodiments surt- 
able for commercial application. . 

As suggested by the data in table 1 , the main losses in antioxidatjve potential dunng the refining are believed attnb- 
utable in part to each of the various steps including alkali refining, alkali bleaching (which is however counteracted by 
conversion of the precursors to actual antioxidants), and deodorization. where the most potential antioxidant, sesamo 
and its dimer practically disappear, and in which sesaminol (which is believed to provide a great contribution in .thermal 
stability because of the slow degradation in the frying process) is reduced from 33.9 mg to 28.4 mg. These factors are 
believed responsible for the relatively small antioxidative potential of refined, bleached and deodonzed sesame oil as 
compared with the originally extracted oil. Furthermore, it is likely that the original sesame oil in the experiment yielding 
the results shown in table 1 did not have ideal antioxidant potential due to the particular selection and extraction proce- 
dures utilized, although insufficient data is available to confirm this suspicion. 

Therefore preparation procedures which are practiced to obtain dedicated sesame oil .n accordance with the 
invention will advantageously account for as many of the following criteria as practicable, including screening of sesame 
crops to provide those richest in antioxidant factors, extraction techniques for maximizing the concentration of lignans 
in the crude oil, and appropriate selection of methods carried out in the respective steps of refinement, bleaching and 
deodorization which minimize the loss of antioxidant potential. These will be addressed in detail below, as they relate 
to practical embodiments disclosed herein. 

Screening: 

As pertaining to the criterion of screening, a number of tests have been done by the inventor with sesame seeds 
from many origins in various parts of the world. Although it is reasonable to expect that the ideal sesame seeds that 
presently exist from the standpoint of antioxidant potential might not have been included in those studied, rt is believed 
that some had a higher potential than those used as basis for table 1 . It is therefore deemed advantageous that a variety 
of sesame seeds that has the highest antioxidative potential be selected as raw material for the dedicated sesame o. . 
In this regard sesamolin, which has been proven to be an important element as a precursor for ant.ox.daWe potent*!, 
should be included in such analysis. It is also most probable, that another precursor, sesamin. reacts .n a manner s.m- 
ilar to sesamolin in creating antioxidants during frying, and further study of this potential may also mcrease the value of 
the invention. Content analysis used in selection of the raw seeds should therefore advantageously mclude as a crrte- 
rion levels of sesamin. along with sesamolin, and is therefore also contemplated within the scope herein. Levels h.gher 
than 500 mg per 100 g of seeds for each are deemed advantageous. Plant breeding for increased sesamolin and ses- 
amin content may further provide a means by which the value of this invention may be increased, and .s therefore a so 
contemplated. Furthermore, it is possible that additional antioxidants and precursors thereof may be later discovered 
and thus their inclusion in the sesame crops selected and their subsequent preservation during the refinement steps 
is also deemed advantageous to the invention. For example, it has been suggested by some researchers (Fukuda 
Kamal-Eldin and Yamashita et al.. supra) that there may be additional sesamum lignans with similar properties, yet to 
be discovered, which would further explain the unusual synergistic effect of sesame oil when mixed with other oils. 

Preheating of the Seeds: 

Preheating the sesame seeds prior to extraction is thought to increase antioxidative potential of the oil product. 
However since roasting the seeds at temperatures in excess of 1 10° C may undesirably change the flavor of the sub- 
sequently extracted oil as a consequence of a resultant Maillard reaction, care must be taken not to attain the temper- 
ature at which such reaction occurs. Preheating is therefore carried out at temperature in a preferred range from about 
80° to about 1 05" C for a preferred period of time ranging from about 30 minutes to a period in excess of about 2 hours^ 
The moisture content of the seed preferably does not exceed 6%. The temperature and length of time ideally selected 
within these ranges will depend upon the extraction process subsequently employed, as described in greater deta. 
below For example, where the oil is expelled by a press extraction method, the seeds are advantageously heated at 



11 



EP0771 531 A2 



temoeratures above 90- C for a period of lime ranging from about 90 minutes to 2 hours or more. Wherethe oM issol- 
oTaJout S)» to about 95- C for a period of time as short as 30 minutes have been shown satisfactory. 



5 



Extracting: 



10 



15 



20 Refining: 



25 



purpose of minimizing the loss of antioxidative potential. 
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Bleaching: 
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Deodorization: 
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tration "threshoW" below which a sem^n^^ 

tifically proven, they may serve as a good indication of the principle. 
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Removal of Pesticides; 



10 



Sincethetradflona,^^ 
undesirable removal of antioxidant agents ar J*"^^^^^ refining steps, 

where any residues thereof have not already be«i amoved as_ » "to use sesame seeds that have been 

particularly the step of bleaching. To this end, .n the long term. *! n ^'^ present in the 

Com position: 

„. rtfned cedfcated sesame « as defined *-£S^^^S 
emolin. in concentrations higher w present n nm* ' ""JJ ^SS3o In a preferred minimum 

pn*** present in a minimum concMibor 10. about 200mg par 100 goU an*™* a o p 
eventration of about 300 mg per 100 g oil. As sesame "^nlr! »^Ta^«Ksesame oil is be«e»ed to 
including crop varans, seaajnal Itttn gjm ^^^"^tTKAdediOatedsesamaoil. 

, cated sesame oil prepared from a particular crop of sesame "^ZSld antaidan. 
s above are provided for purposes of fully disclosing the invention anu ^ 

indicated sesame oil extraction 

Weaoh.no. and to perform same under less pressure man . considered particularly advanta- 

« techniques of deodorizalion diminish me '""^Mf^'J^Z^ Recognized mat technological advances 
geous to sKip this step in preparing the , ed,eated sesame c* ""^^SS^ of antilxidant agents. 

so * e rLC^"^e*,ed»,u r ri^ 

EXAMPLE 1 - Solvent Extraction 
55 in a solvent extracted sesame oil. the following steps supplement or rep.ace conventional refinement techniques. If 
a step is not mentioned below, standard refinement practices are followed. 

1 . Seeds are preheated to approximately 80- C for a period of about 30 minutes prior to solvent extraction using 



13 



EP0 771 531 A2 



isopropanol. 

2. Oil is acid bleached. 

3. Deodorization is not performed. 

4. Pesticides are removed by heating the oil to 105° C without pressure for about 2 hours. 
EXAMPLE 2 - Press Extraction 

In an expelled, or press extracted sesame oil. the following steps supplement or replace conventional refinement 
techniques. As with example 1 above, if a step is not mentioned below, standard refinement practices are followed. 

1 . Seeds are screened for sesamin and/or sesamolin content greater than 500 mg per 100 g of seed. 

2. Seeds are preheated to approximately 100° C for a period of about 2 hours prior to press extraction. 

3. Oil is acid refined. 

4. Oil is acid bleached. 

5. Deodorization is not performed. 

In a further embodiment in accordance with the invention, one or more of the sesame antioxidant agents, including, 
for example the lignans sesamin and sesamolin. may be added to the bulk oil in quantities effective for imparting anti- 
oxidative activity thereto, in place of or in addition to sesame oil. The agents would either be derived synthetically or 
extracted by a suitable process from sesame oil rich in such lignans. such as crude or dedicated sesame oil. When both 
of the lignans sesamin and sesamolin. presently deemed of particular importance in imparting antioxidative activity to 
the oil composition are added together to the bulk oil in place of sesame oil. sesamin will be in a preferred range of from 
about 2 mg to about 100 mg, and sesamolin in a preferred range from about 1 mg to about 100 mg. based upon 100 g 
of bulk oil More preferably, these ranges are between about 4 mg and about 80 mg for sesamin and about 3 mg and 
about 60 mg for sesamolin. Most preferably, the ranges are between about 25 mg and about 45 mg of sesamin and 
between about 20 mg and about 40 mg of sesamolin. based upon 100 g of bulk oil. The above defined preferred ranges 
are proportionately increased where only one of the above lignans is used alone for imparting stability to the bulk oil. 
Other antioxidant agents present in sesame oil before or after being challenged may optionally be added to a bulk oil. 
including sesamol (10-80). sesaminol (50-150), sesangolin (70-200). and 2 ep/-sesalatin (200-1000), preferred ranges 
in mg per 1 00 g bulk oil indicated in parentheses. The extent to which other known or yet to be discovered antioxidative 
agents present in sesame oil contribute to stability of the oil is to be determined. However, they can be optionally added 
to a bulk oil in preferred ranges proportional to their presence in dedicated sesame oil in concentrations within the 
advantageous ranges stated above, commensurate with the expectation of providing a contributory function in prolong- 
ing oxidative stabil ity. 

Optional Third Oil Component: 

As an optional embodiment in accordance with the invention, a minor portion of a third oil may be added to the bulk 
oil/dedicated sesame oil mixture for additional benefits. The oil is advantageously selected from a group of suitable edi- 
ble oils rich in A-5 avenasterol content, a sterol compound shown to be an active inhibitor of polymerization. (Gordon 
M H and Magos P.. The Effect of Sterols on the Oxidation of Edible Oils. Food Chemistry. 10. 141-147 (1983); Idem. 
Products From the Autoxidation of A-5 Avenasterol. Food Chemistry 14. 295-301 (1984); Sims et al.. Sterol Additives 
as Polymerization Inhibitors for Frying Oils. J Amer. Oil Chem. S.. 49, 298-301 (1972); and White P. and Armstrong L. 
S Effects of Selected Oats Sterols on the Deterioration of Heated Soy Bean Oil, JAOCS, 63, (4) 525-529 (1986). As 
noted above an oil having a high content of linolenic acid (C18:3) or linoleic acid (C18:2) would be disqualified for use 
in frying for many reasons, one of them being the rapid formation of polymers during frying. Oils with moderate contents 
of monounsaturated fatty acids are less vulnerable to polymerization, but the high degrees of unsaturate referred to, 
from 70% up to 90% or more for the bulk oil used herein, may nevertheless result in polymer formation when used for 
frying Polymerization is a chemical process in which low molecular components, i.e. monomers in unsaturated oils, are 
converted into high molecular ones, including dimers. trimers or higher polymers, under the influence of high tempera- 
tures. Health risks associated with ingestion of polymers are uncertain. They may pass untreated through the digestive 
system and as a consequence potentially cause gastrointestinal distress including diarrhea. However, in some coun- 
tries it is unlawful to fry in an oil that contains polymers in a percentage greater than a prescribed limit. For example, 
the maximum allowable polymer content in Belgium is 10%. and in Holland. 16%. In all European countries their 
appearance in oil is restricted, inasmuch as they are one of the major factors included in a classification referred to as 
-polar components. " the content of which, in used frying oil. is restricted to 24-27% in the various countries. As poly- 
mers are not triglycerides, and thus not oil. their excessive appearance in frying oil might also fall under legislation 
regarding adulterated food in the United States. Another disadvantage brought about by polymerization of a frying oil is 
that polymers tend to stick to the frying vats as a gum-like substance which is very difficult to remove by a normal clean- 
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ina process Therefore, if an oil composition high in monounsaturated fatty acids is to be considered commercially suit- 
Se for phonal irying. an innererrt characteristic inhibiting formation of polymers is cons-dered part.cularly 
advantageous to the invention. 

One such oil which may provide such benefits is rice bran oil. shown to have an exceptionally h.gh content of A-5 
avenasterol as demonstrated below in table 2. 



TABLE 2 

(Source: Weihrauch and Gardner: Sterol Conte nt of Foods of Plant Origin. J Art. Diet Assoc. July 19 /8. 39-47.) Ster- 
ols in Vegetable Oils (mg/100g oil) (Weihra^ich&Gardneivl^ 



Oil 


Total 




sterols 


Corn 


1390 


Olive 


232 


Palm 


117 


Rapeseed 


513 


Rice bran 


3225 


Soya bean 


327 


t = trace 





Choles- 
terol 



5 
3 



Brassi- 
casterol 

T 



t 

55 



Campes- 
terol 

259 

7 

23 

156 

658 

68 



Stigmas- 
terol 

li" 

3 

14 

2 

252 
64 



p-sito- 
sterol 

986 

202 

72 

284 

1745 

183 



A D -aven- 
asterol 

~36~ 

20 

2 

13 

355 

5 



A'-stig- 
masterol 

TT 



71 
5 



A'-ave- 
nasterol 

T 

t 



142 

2 



The world production of rice amounts to approximately 500 million metric tons, accounting for about 1/4 of a! I cereal 
JainXuction. Rice bran, from which rice bran oil is derived, is the part between paddy rhrturi 
resenting 10% of the rough rice kernel and is obtained during polishing of nee. Rough nee c ° ns,s ^^ hu,ls 
and loi br^ The bran layer contains almost all of the oil found in rice. Clean rice bran contains 1 8-20% o . 

Saive rice production figures, the world theoretical potential for the production of nee bran oil would be 
some 9 000 OO^ns (5oS million tons x 10% bran x 18% oil content). At present, rice bran oil .s a rare and unconven- 
o"a n^f^ - *. Western world, except perhaps in hea.th food store, Worlc ^^^^ 
7an S ble and industrial grade is estimated at 450.000 tons. Japan has an annual production of 100 000 tons^ India 
SZZ£5£ 000 tons of which only 15.000 tons is of edible grade. Other producers of nee bran oil ,nc lude ,Cta 
M ^ PakSan Taiwan and Thailand. The chemical, nutritional and toxicological properties of nee bran oil have been 
s^ C. Chemical. Nutritional and Toxicological properties of Rice Bran Oil, Food Chem.stry, 

3 °' £SSU refer to the antioxidant properties of rice bran oil. in particular with regard tothe 
tainedta thSoil and some have suggested that they can be used to stabilize, for example, a soya bean oil The effecte 
^^^bk^ however, to be too small for any commercial consequences pertaining to frying, part.cularly wrfh 
SS^d oil. The antioxidative beneffcs which were shown to extend shelf life may at » I™* 
JSZ^^ ^ with the other two component oils in accordance with the invent.cn does not at least not 
sJ« of the total composition, which might otherwise be anticipated from the fact that nee 

roininuch as 34% linoleic acid content, and 1% of the most vulnerable polyunsaturate, hnolenic ae,d. 

^Ts compLively rich in A-5 avenasterol may be substituted for rice bran oil for use as the o P t,onal third con- 
M^^^ oax germ oil has been shown to also provide powerful antipolymerization act.v,ty Wheat germ 

or M h gh in A-5 avenasterol are defined herein as an oil containing a minimum level of A-5 avenasterol of about 5 mg 
per 1 00 g oif Oat germ and wheat germ oils each include levels of A-5 avenasterol in concentrations ranging from about 
SO t^about lSO mg per 100 g oil. Siee bran oil is typically higher in A-5 avenasterol content, rang.ng from ^ 20C to 
foo mg Pe 100 g oil with a Epical concentration at about 350 mg per 1 00 g oil. and its use .s therefore deem^advar, 
taaeous to the irwention. (If the rice bran oil is refined, the concentration of A-5 avenasterol therein would be lower.) ^ 
S^^M optiona third constituent oil is added to the bulk and sesame oil mixture a range from about 0^5 to 
£2 52 For a rSe bran oil having a typical concentration of A-5 avenasterol. the al « added to the oil 
^efeTred ranqe from about 1 .5 to about 4%. In rare cases, where the concentrate of the A-5 avenasterol in the 
"ce San oiffs 3* k»Z upper limit of the range may be as high as about 6% to about 8% based upon the total 
wi^ 

wheat germ oil lower in A-5 avenasterol content, require a proportional addition to the o.l composition in a range 
believed as high as 10% in order to achieve the same polymerization protection. 
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rice bran is the active constituent. 



10 Testing; 



15 



o by heating the oil to about 90" C for about 2 hours_ inducted in a restaurant type of operation, yet under 

The nature of the present ^°"/^ ir ^ authority in Germany, 

proper laboratory conditions to insure the -ntegrrty ^£JJ^J*£J JSSnlol of oils and fats for the Federal 
Chemisches Untersuchungsamt. Hagen. » ^P 0 "^^ oil composition and con- 

Republic of German, This institution ^^^^JZ!T^\Z oTthis institution Dr. Chr. Gertz. is 

,s ducted testing of the invents o,l compos horr ;\ t h h e e ^ i ^£ n rt s ' 0 "^ li ed in most countries of the European 

supervise the test-Kitchen operation which was used for the ^^Ute^a performed therein. The end 

when the endpoints were reached. The profess,onals used conven bond "JJTJ^J^ a tne {rying oi ,, flav0 r 
the end point of the regularly used oils. These enter* ^^^"^^^^ wheW the oi. 
4s and crispiness of the potatoes, the apparen greas.ness ^poWon whjhj ^ the color of 

starts to smoke, and change in oil viscosrty. In particular, as. eg adation o ^^g^TbS, t0 9 s J er 9 and » he fries 
the potatoes and of the oil darkens. Beyond a certain . d „ eren t appearance 

start to absorb too much oil and appear greasy. Foam case . Professionals gen- 

* «rt«<dKI»-> ^"Si^r»* peraonni wU si^-vlsed b, the l^en chef 
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imum deviation of 1 8 C. The temperature of the fryers was regularly checked and the thermostats corrected if 

necessary. • 

The fryers were filled with 3.5 liters of oil and potatoes were fried for five hours every day. The temperature of the 
oil used for frying was 175'C. The potatoes were taken from the refrigerator, initially at a temperature of about 8»C. 
Each frying portion consisted of 100 grams of potatoes. When the potatoes were lowered into the fryer, the temperature 
of the oil fell to 163 °C but recovered to the set 175 °C after 10 seconds. . 

All oils used as a control in the testing were supplied by Felix Marchand. France, a major oil supplier, subsdiary of 
Carqill Inc and delivered in 5 liter yellow plastic containers of the same type used for their usual oils. As for the oil com- 
posWon in accordance with the invention herein, it too was supplied in the same type and color of container as the ones 
used for the control. It consisted of 94% HOSO of the brand "Laurasol." which, according to the information from the 
supplier, was delivered as crude oil from the SVO company in the USA (where it is marketed under theJTrisun brand 
and manufactured under US. Patent No. 4.743.402). and refined in Europe. The mixture further included 4% weight of 
dedSsesame oil. manufactured in Germany in cooperation with Henry Lamotte G.m.b.H.. Bremen, and 2% rice 

bran A°label with a control number was the only means for distinguishing the containers. The oils used for control include 
the following: 

1. 100 % HOSO of the same type as described above, from Felix Marchand. France under the brand name "Lau- 

2 Normal ground-nut oil of the brand "Lamotte," from the Lamotte Company. Bremen Germany 

3. 100 % double fractionated palm oil under the brand "Frilette Long-Life" (hereinafter "Long-Life") from Fnlette 

Eurooa AoS. Copenhagen and manufactured by Aarhus Oliefabrik, Denmark. 

4 A partially hydrogenated rape seed oil (canola oil) from Procordia Food AB. Sweden, also under the brand name 
"Frilette Long-Life" (hereinafter "Long-IJfe") and manufactured by Karlshamn AB. Sweden. . 
5. A partially hydrogenated canola oil under the brand name "Fry-Well." from the Rykoff-Sexton Company. Ind.an- 
apolis. USA. According to the label this oil contained methyl silicone. 

As organoleptic tests were to be conducted, and because most restaurants and fast food operations including the 
restaurant in which the tests were to be performed typically use potatoes that have been pre-fried and later deepjrozen 
or delivered fresh under refrigeration, pre-fried potatoes were initially used for test purposes. They were dehvered from 
a Belgian wholesaler. Rookoetje B.V.. and although the brand of the oil used for pre-fry.ng is unknom aler analyses 
demonstrated that this oil was in all likelihood a partially hydrogenated one. As it .s of special interest for th mention 
to claim a health benefit associated with use of the oil composition, tests were also made using fresh cut potatoes from 
the same supplier that were pre-fried in the test kitchen and then refrigerated until the tests were conducted less than 
a i welk later For control purposes, fresh potatoes were also pre-fried in 100% HOSO and then fried again m 100% 
HOSO Thus the efficacy of the new oil could clearly be established and quantified. u * 

As noted the fryers were initially filled with 3.5 liters of the respective oils. After completion of daily frying, but never 
in between, the fryers were again filled up to the 3.5 liter mark, and actual oil loss in the frying vats was duly record^ 
Since oil does not evaporate, the loss can be estimated to be approximately equal to the oil absorption .nto the fned 
potatoes The kitchen-chef made a written report about his observations during the frying of the various o.ls and his par- 
Liar reason for choosing a certain endpoint. These reports are referred to using the term "test kitchen report 

Samples were taken from the fryers, always at the end point, sometimes after 30 hours or 40 hours For the final 
frying of the potatoes that had been both pre-fried and then fried again with the hereinabove refered to oil compos.t.on 
in accordance with the invention, samples were taken after 35. 40. 45. 50. 55. 60 and 65 hours for the purpose ^of be, g 
able to make a degradation curve. Prior to analyzing, there was no way to predict wrth certointy whether the oil would 
pass the 24% Total Polar Material limit after being stressed under frying conditions for such long duration^ All samp es 
were taken threefold for the purpose of being able to triple check any results, should * e ^^ be found ft 
factory limits. The samples were kept under refrigeration in the interim prior to analysis. The samples were then sent to 
Chemisches Untersuchungsamt. Hagen. Germany, who. for purposes of identHication 

previously been given a control number key. Chemisches Untersuchungsamt regularly conducts tests on frying oils in 
various stages of degradation collected from food inspectors in Germany, and they regularly make their evaluations of 
TPM according to a generally accepted official method. UIPAC 2.507 (International Union of Pure and Apphed Chem- 
istry. Standard Methods for the Analysis of Oils. Fats and Derivatives, Blackwell Scientific Publ.cat.ons. Oxford. Eng- 

^Sously noted, no samples exceeded the end point of 24% TPM. which evidences the reliability of the criteria 
practiced in a gourmet type restaurant under professional surveillance, lending credibility to the test kitchen reports 
regarding the end points of all oils tested. The following table 3 lists the findings: 
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TABLE 3 


Oil Type 


End point hours 


Criteria 


Groundnut oil 


15-20 hrs. 


Greasy Fries, dirty heating cells 


Fry-Well (part hydr.canola) 


30 


Dark oil, dirty healing cells 


100% HOSO 


25-35 


rtnrir frioc than tVt Pfl^V fflSS 

UarK TTieo, Ulcii yi easy moo 


Long-Life (part hydr.canola) 


35-40 


Greasy fries 


HOSO + HOSO 


35-40 


Darker fries, foaming 


Long-Life (100% palm) 


40 


Slightly greasy fries 


New oil + New oil 


65 


Foaming 



The Frv-Well brand rapeseed or canola oil contained, according to the label, methyl silicone 
HO<S + HOSO mmM the oil had been pre-fried and then fried in 100% HOSO. New o.l + New o. refers to the 
SSSl^n^SSto i accordance wrth the invention, with both the pre-frying ^ 
madeTS oH mixtoreBased on the analyses from Chemisches Untersuchungsamt, * « probable that the potatoes 
fried in the control oils had been pre-fried in partially hydrogenated oil. 



Conclusions: 

The results indicate a significant improvement of stability with the inventive oil composition compared with , the i tra- 
drtioS oS u2d as the controls, even oils with high levels of saturation and ^^^JgJSSSSSS 
which silicone had been added. The new composition was also far supenor compared with regular HOSO, whicl^eariy 
SSSe efl^cy of the composition in accordance with the invention. Thus, the stability of the invenfve conpos.- 
Strrbirted^arily to the use of the dedicated sesame oil. The contribution of the nee bran o.l component s 
thou htSylo the inhibition of polymer formation. However, it has also been found that nee to^ 
carS nZS serum cholesterol. (C. Rukmini. Food Chemistry. 30. 1988 P . 264). Accordmgly. among the a* which 

dation Sve " Z oH co^posrL It is known among workers of the art. and demonstrated in a ^ 
oaoereTat as an oil reaches the end of its usable life, oil degradation proceeds at a rather rapid rate. This -s apparent 
E *a tvPiSrbel I cu" e' of oil quality vs. time of use. for example of the type as shown in Fig. 3 (graphs taken from S tier 
R F and Blumenthal M M Qualtty Control in Deep-Fat Frying. Baking & Snack. February 1993). However, as samples 
were ^ e™ ^ ff e hL ^35 to 65 hoursTo test levels of TPM, such results indicate a 
o?essentially zero slope. In particular, analyses by the regulatory authority in Hagen. Germany indicate the change in 
TPM from 35 to 65 hours in 5 hour increments as follows: 22.4. 21 .2. 21 .9. 21 . 1 . 23.2. 23.4. and 22.9. The value d» 
S^"ln^»?3ob*«y within an accepted margin of statistical deviation. The data therefore suggest ; v.rtu_ 
S^S^ d^cWto. "he norma, sense, over the entire 65 hour period of testing. The latest n^^tar66 
K was triple chicked and consistently yielded the same result. Organoleptic findings from the above Belgium study 
SaTpeTas plotted data in a graph of Food Sensory Quality vs. Hours (Frying Time) in Fig. 4 further substantia e 

show a relatively flat degradation curve for the tested embodiment of the o.l composition in 
arrnrdance with the invention referred to as "Good-Fry." 

It is noted that quality of food fried in the oil composition remained at a peak during the entire period of testing prior 
to iJS^^JTdrtw*!- by a formation of foam. Accordingly, t is not known what would result if the frying 
SnTnued beyond *e foaming of the o I composition. However, an expected result is a sloping degradation curve, not 
^S^MmSSi degradation slope similar to those illustrated in Fig. 3. although perhaps not as steep as usu- 
at least not until such point as the antioxidants would have lost their potency. Th,s does not affecT *e 
Ma La the oil imposition remans at peak quality for an unusually long time and. as the foam- 
Z ££Tp£ to any detectable oxidation, there is little risk that an observant user of the o,l would be exposed to a 

fiSk refers to only one embodiment of the invention, conning of 94% HOSO. 

4% 2% rice bran oil. other proportional combinations, listed in the table below also demon- 
s^t^mparSle stability. Only proportions of sesame and the optional rice bran oil are listed, the reminder of the 
compositions consisted of HOSO. 
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TABLE 4 



Proportional Content 


%Sesam Oil 


% Rice bran oil 


5 


5 


3 


5 


1 


5 


5 


1 


3 


3 


4 


2 


1 


2 



A dditional Benefits: 



It is noted that although the stability benefits provided by the oil composition in accordance with the invention are 
oartiS SeS n actions of professional frying, cooking and baking, where the oil is typ-cally thermally stressed 
P" ^perhaps several days at extreme temperatures, the group of people who are consumers gT «l 
tar cTw dtehes such as salad dressing, mayonnaise and the like will still benefit from the increased resistance to auto- 

condrtions of Lag* which feature dramatically increases • *• P^ed 

health benefits associated with inclusion of such oil composition in the diet. wh.ch are deta.led below. 

Whether^as a cold oil or as a cooking, frying or baking oil. the oil composition in accordance with an advarrta- 

Sh SSS. The oil composition described herein using an dl having a high degree of monounsa^ion arc. 
ScXrthout synthetic additives or hydrogenation. is comprised of constant oils all thought to prov.de health^ 
^^mSiS^m ingested, in accordance with accepted medical f indings. Individuals who have problems wrth 
S??DUHDL*S^ balance may. by virtue of the claimed edible oil composition, elect, on the basis of current 
health data, to use an o!" wnlch may lower the total cholestero. and improve the HDL/LDL ratio, i.e. an embedment of 

ell rJ^M? H possible. The FDA has heretofore only allowed hearth claims for food that is particularly ow in 
JICISSi health problem in the U.S.. as in most developed countries, is obesity. Even a "healthful oil 
S^ZE^|«*am. as long as the calories remain the same. However, many of the peop e banging to 
Thtelup especially young people who might still avoid atherosclerosis later in life by adopting a healthful Mrtyhn 
l^SSl to choose an alternative food which causes less damage to their metabolic system. An art cle 
Z^ ti^ fTsm Sparks Controversy" (Haumann B.F.. INFORM, vol 5, no 4. 1994. pp 346-56) deals wriMta 
ZSZtJi t subject and how futile the warnings to reduce fat consumption have been in the past as they often seem to 
bTaSns. ^human naturrFirst of all. the point is made that many of the low calorie type of products are not accepted 
bvaoubtthaTaS 

*,Tri«ZS fid at 352) made by Professor Susan Schiffman in the Department of Psychology at 
oZlnZt l^SS^l^^S very difficult for people to lover fat in their diet. Animaiand nurnan 
s^sir^Tdie^at is addictive. This is because fat intake is linked to the endogenous op,ate pe P ,de system 
t^Sd!^^^^ receptors to opiates. " Another argument for the futility of low calorie warnings is mentioned 
inSme to w t^ a S e may eat some low caloric food but then eat so much of it or of other food that there 
c «Sn ?n th ^ o^eXatorie intake Wrth these considerations in mind, the oil composition claimed herein may pro- 

SSSE^ continue to enjoy oil in their diet in ^ 
mTcurTently held school of thought among health professionals and nutritionists regarding which oils are healthfuhn 
me Siet a! has been ~,ed herem. each of the constituent oils used in the preparation of the various ort compositional 
emb^men^ 

ex^ crted herein are applicable to »e present invention, they are 

expressly incorporated herein by reference. 
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Having described preferred embodiments of the invention with reference to the accompanying drawings, it is to be 
understood that the invention is not limited to those precise embodiments, and that various changes and modifications 
may be effected therein by one skilled in the art without departing from the scope or spirit of the invention as defined in 
the appended claims. 

Claims 

1 . An edible oil composition, comprising : 

a major proportion of a bulk oil having triglycerides, total fatty acid moieties of which are predominantly 
monounsaturated fatty acids; and a first minor proportion of a sesame oil. 

2. An edible oil composition according to claim 1 , wherein said sesame oil is a dedicated sesame oil. 

3. An edible oil composition according to claim 1 . further comprising: 

a second minor proportion of an edible oil rich in A-5 avenasterol. 

4. An edible oil composition according to claim 2. wherein said dedicated sesame oil is undeodorized. 

5. An edible oil composition according to claim 2. wherein said dedicated sesame oil is prepared by a process which 
includes acid refining in place of alkali refining. 

6. An edible oil composition according to claim 2. wherein said dedicated sesame oil is prepared by a process which 
includes acid bleaching in place of alkali bleaching. 

7. An edible oil composition according to claim 1 . wherein said monounsaturated fatty acids of said bulk oil are sub- 
stantially c/s-configured monounsaturated fatty acids. 

8. An edible oil composition according to claim 1 wherein said total fatty acid moieties of said bulk oil include at least 
70% monounsaturated fatty acids. 

9. An edible oil composition according to claim 10, wherein any saturated fatty acid moieties of said bulk oil do not 
exceed 10% of said total fatty acid moieties. 

10. An edible oil composition according to claim 9. wherein any saturated fatty acid moieties of said bulk oil do not 
exceed 10% of said total fatty acid moieties. 

1 1 . An edible oil composition according to claim 3. wherein said edible oil rich in A-5 avenasterol is at least one selected 
from the group consisting of rice bran oil . oat germ oil and wheat germ oil 

12. An edible oil composition according to claim 3. wherein sad edible oil rich in A-5 avenasterol is a rice bran oil. 

13 An edible oil composition according to claim 1 . wherein said sesame oil is extracted from seeds from at least one 
of Sesamum indicum, Sesamum angustifolium, Sesamum alatum and other sesame species high in sesame hgn- 
ans content. 

14. An edible oil composition according to claim 3, wherein said major proportion comprises at least about 80% by 
weight of the edible oil composition. 

15. An edible oil composition according to claim 14. wherein said first and second minor proportions each comprises 
from about 0.5 to about 10% by weight of the edible oil composition. 

16 An edible oil composition according to claim 14. wherein said first minor proportion comprises from about 6% to 
about 10%. and said second minor proportion comprises from about 5% to about 10%. each by weight of the edible 
oil composition. 

17. An edible oil composition according to claim 3, wherein: 

said edible oil rich in A-5 avenasterol is rice bran oil; and 
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said second minor proportion is from about 1 .5% to about 4%. 

18. An edible oil composition according to claim 4, wherein: 

said first minor proportion is from about from about 0.5% to about 6% by weight of the edible oil composition. 

19. A method for minimizing a loss in antioxidativ potential in a preparation of a dedicated sesame oil, comprising the 
steps of: 

press-extracting a crude sesame oil from selected sesame seeds; and 
acid refining said crude sesame oil. 

20. The method according to claim 19, further comprising: 

acid bleaching said dedicated sesame oil. 

21. The method according to claim 19, further conrprising: 

heating said dedicated sesame oil to an elevated temperature not to exceed about 109 °C for a period of time 
necessary to remove at least a substantial portion of any pesticides therein. 

22. The method according to claim 21, wherein said elevated temperature is between about 90° and 109° and said 
period of time is about two hours. 

23. An edible oil composition, comprising: 

a bulk oil having triglycerides, total fatty acid moieties of which are predominantly monounsaturated fatty acids; 
and 

at least one of sesame antioxidant agents, present in sufficient concentration to impart enhanced stability to 
said first edible oil. 

24. An edible oil composition according to claim 23, wherein said sesame antioxidant agents include at least one of 
sesamin and sesamolin. 

25 An edible oil composition according to claim 24, wherein sesamin is present in a range from about 2 mg to about 
100 mg and sesamolin in a range from about 1 mg to about 100 mg, based upon 100 g of said bulk oil. 

26 An edible oil composition according to claim 24, wherein sesamin is present in a range from about 4 mg to about 
80 mg, and sesamolin in a range from about 3 mg to about 60 mg, based upon 100 g of said bulk oil. 

27. An edible oil composition according to claim 24, wherein sesamin is present in a range from about 25 mg to about 
45 mg and sesamolin in a range from about 20 mg to about 40 mg, based upon 100 g of said bulk oil. 

28. An edible oil composition, comprising: 

a major proportion of a bulk oil; and 

a minor proportion of a dedicated sesame oil. 

29. An edible oil composition according to claim 28. wherein said minor proportion comprises from about 0.5 to about 
10% by weight of the edible oil composition. 

30. An edible oil composition according to claim 28, wherein said dedicated sesame oil is undeodorized. 

31 . An edible oil composition according to claim 30, wherein: 

said minor proportion is from about from about 0.5% to about 6% by weight of the edible oil composition. 

32. An edible oil composition, comprising: 

a major proportion of an edible bulk oil; 
a first minor proportion of a sesame oil; and 
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a second minor proportion of an edible oil rich in A-5 avenasterol. 

33. An edible oil composition according to claim 32. wherein said major proportion comprise, at least about 80% by 

weight of the edible oil composition. 

34 An edible oil composition according to claim 32, wherein said first and second minor proportions each comprises 
from about 0.5 to about 10% by weight of the edible oil composition. 

35. An edible oil composition according to claim 32, wherein: 

said edible oil rich in A-5 avenasterol is rice bran oil; and 
said second minor proportion is from about 1 .5% to about 4%. 
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Effect of Dietary Fat and Cholastarol on Serum Cholesterol 
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FAMILY OP FRYING QUALITY CURVES 
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